Introduction: Gestational weight gain is an important predictor of the health of the newborn. It is affected by body mass index of the women. This study was conducted to find out gestational weight gain according to Institute of Medicine 2009 recommendation and relationship of newborn birth weight to body mass index and gestational weight gain of the women.
INTRODUCTION
Obesity is associated with various adverse effects on pregnancy. 1 Overweight and obese pregnant women have increased risk of hypertensive disorder in pregnancy, gestational diabetes mellitus, cesarean section delivery, birth defects, premature delivery, jaundice and hypoglycemia in newborn and Neonatal ICU admission. Various factors are implicated as risk factors of maternal obesity. 2 Weight gain during pregnancy is influenced by various factors like first trimester body mass index (BMI), age, parity, smoking status, race, ethnicity and physical activities. 3 The weight gain during pregnancy is an important predictor of health of the newborn. 2, 4 Therefore, the Institute of Medicine (IOM) has made a guideline for pregnancy weight gain according to pre-pregnancy BMI, which has been approved by WHO in 2009. 5 This study was conducted to find out gestational weight gain according to IOM 2009 recommendation and relationship between birth weight of newborn with gestational weight gain and body mass index of the women.
METHODS
This is a cross-sectional, descriptive hospital-based study conducted in Gynaecology and Obstetrics Department of the Kathmandu Medical College. The study was conducted over the period of 2 months from Jan, 2017 to Feb, 2017. The study was done after approval from Institutional Review Committee of Kathmandu Medical College. The pregnant women who attended the Obstetric ward for delivery at term with antenatal checkup in Kathmandu Medical College since first trimester (before 12 weeks of gestation) were enrolled in the study. The pregnant women with multi-fetal gestation, preterm labor, diabetes mellitus, pregnancy induced hypertension, fetal congenital anomaly and thyroid disorder were excluded from the study. Their verbal consent for enrollment in the study was taken. The record of antenatal checkup was checked. The eligible women were interviewed regarding age, obstetric history and antenatal care visits. The weight at first visit (less than 12 week) was recorded from their antenatal care records. At admission, their weight in kilograms and height in meters were taken. They were followed till delivery. The weight (in kg) of newborns were taken after delivery and recorded.
The first trimester Body Mass Index (BMI) was calculated by using following formula:
The gestational weight gain (GWG) of the pregnant women was calculated by subtracting the weight in kilogram at first trimester from weight in kilogram at the time of enrollment in the study (at the time of admission for delivery).
Total sample size was 227, which was calculated by following:
Sample size (n) = Z 2 x SD The data was recorded in Microsoft Excel spread sheet. The data was analyzed with SPSS version 20. The significance of the finding was calculated by Chi-square test.
RESULTS
We studied 227 pregnant women. The mean age of the studied subjects was 26.15±4.54 years. Among the women, 135 (59.5%) of them were pregnant for first time (nulliparous), 76 (33.5%) of them had given one birth already (parity one) and 16 (7%) of them had had more than two deliveries before. According to BMI, majority of women 130 (57.2%) had normal weight at first trimester, whereas 84 (37%) of women were overweight and obese (Table 1) .
. Mean weight gain during pregnancy was 10.21±4.18 kg. The weight gain during pregnancy was found adequate according to the recommendation in 96 (42.2%) of subjects and another 97 (42.7%) of them failed to gain weight according to the recommendation. Excess weight gain was observed in 34 (15%) of women. Less weight gain was observed more in women belonging to normal first trimester, 77 (59.5%), whereas three (23%) of underweight, 13 (20%) of overweight and three (14.3%) of obese women had less weight gain than recommendation. No cases of excess weight gain were seen in women belonging to underweight group. Relatively more cases of excessive weight gain were seen in overweight and obese women ( Table 2 ).
The mean birth weight of newborns was 3.040±0.42 kg in this study. Mean birth weight of newborns from normal and underweight mother was 2.976±0.46 kg. Significantly higher mean birth weight of newborns (3.150±0.44 kg) was found among overweight and obese mothers. Majority of newborn had normal birth weight. Low birth weight newborns were found in 26 (11.5%) cases; whereas only four (1.8%) newborns were macrosomic. Low birth weight newborns were observed in women of normal weight and overweight. No cases of low birth weight newborn were found in underweight and obese women. Macrosomic babies were observed significantly more (P value 0.000) in obese women (Table 3) . The relationship between gestational weight gain and newborn birth weight was studied using a scatter diagram. It was found that the newborn weight increased with increasing gestational weight gain.
There was a positive but weak relationship between them (correlation coefficient value 0.6) (Figure 1 ). 
DISCUSSION
According to the IOM 2009 recommendation, adequate GWG is 11.6-16.6 kg for underweight, 10.4-14.5 kg for normal weight, 6.8-11.5 kg for overweight and 5-9.1 kg for obese women. 5 We found that only 42% percentage of women had adequate and nearly similar number of women had less weight gain than the recommendation. Surprisingly, less weight gain was observed in women belonging to women of normal weight. We have also found that increasing gestational weight gain was positively associated to newborn birth weight. Macrosomic newborns were found only among overweight and obese women.
The percentage of overweight and obese women was 37 in this study. Whereas, Upadhyaya S et al, 6 from Kathmandu, reported that there were 22.3% and 58.2% of overweight women from two different ethnic groups. Slightly more percentage of overweight women were observed in the study done among the women of reproductive age attending a gynaecology clinic in Kathmandu. 7 A lesser number of overweight women were found by the following studies. A national representative survey has shown that only 7.4% of women were overweight in Nepal. 8 Another multicentric study from developing countries has shown that only 0.1% of non-pregnant women were overweight in South Asian region. 9 Less number of overweight women were found in these studies, might be due to their involvement of women of all age groups and moreover these studies were conducted almost two decades ago. Overweight and obese women were found less among Thai women 10 than our studied population, but much higher rate of overweight and obese women was reported from Northern California. The weight gain during pregnancy was varied from 0 to 25 kg with mean weight gain of 10.5±4.18 kg in our studied population. Mean gestational weight gain was found slightly less in the study done in Patan Hospital. 12 whereas Indonesian pregnant had slightly more weight gain than our studied pregnant women. 13 A multi-centric study done in Australia and New Zealand reported 13. 9 kg of gestational weight gain among nulliparous women, which is higher than our study. 2 The study done in USA, has reported a much higher gestational weight gain among their women.
14 The reason may be that Australian and American women have higher BMI than our women.
As our findings, Thai women also had less number of women having adequate gestational weight gain, 10 whereas, nearly 97% of Nigerian pregnant had less weight gain than the recommendation. 4 The reason behind this may be that Nigerian women had less BMI than our women. Excess GWG was seen only in overweight and obese women in our study. Similar finding has been reported from study done among European and Australian pregnant women. They found that nearly three quarters of the overweight and obese pregnant women had excess GWG than the recommendation.
2 Very high number of women (66.1%) from California had excess GWG 11 whereas, only seven percentages of obese Nigerian women had excess GWG than the recommendation. 4 We found that, the mean birth weight of newborn was 3.04±0.42 kg. The study among two ethnic groups of women from Kathmandu 7 and another study from Patan Hospital 12 have reported almost similar mean birth weights of newborns. We found that almost 86% of newborn had normal birth weight. Macrosomic babies were found only among overweight and obese women. Sizes of the newborn were found larger as the BMI of the women had increased. Low birth weight newborns were found more among normal weight women. It may be because almost 60% of these women had less weight gain than the recommendation. We had also found that there was positive relationship between GWG and newborn birth weight. Similar findings were reported in a study of maternal weight gain and infant birth weight among 159 pregnant women. They also found that women having higher GWG had larger babies than those who gained less weight during pregnancy. 15 A positive linear relationship between GWG and the newborn weight was also found in the study from Patan Hospital 12 and Indonesia. 13 In Brazil, 13% of newborns born from mothers having excess weight gain were macrosomic, whereas women having appropriate weight gain had less than 1% macrosomic babies. They also found that there was a positive correlation between GWG and newborn birth weight. 16 Another study by Sridhar et al, 11 had also found that excess GWG was associated with large-for-date newborns, and less weight gain during pregnancy was related with small-for-date newborns.
To calculate accurate gestational weight gain, prepregnancy weight is necessary, but it is difficult to find pre pregnancy weight in our women and average first trimester weight gain is very less so that first trimester weight was utilized to calculate gestational weight gain.
CONCLUSIONS
Higher BMI of the women is related with excess weight gain during pregnancy and larger weight newborn. There is a positive correlation between gestational weight gain of the women and birth weight of the newborn. So, it can be concluded that early pregnancy BMI and GWG are important predictors of birth weight of the newborn.
